Market size matters for exporters if firms must recover fixed costs. I use the relationship between the extensive margins of exports and destination market size to evaluate whether fixed costs operate at the firm or at the product level. If fixed costs are at the firm level, multi-product firms have a cost advantage and dominate international trade. If fixed costs are at the product level, larger markets allow more firms to benefit from economies of scale. Using detailed product level data from 40 exporting countries to 180 destination markets, the results indicate that entry barriers operate at the product level. Looking at firm entry within products across time and destinations, I find evidence of spillover effects that reduce fixed costs, increase firm entry and augment export revenues. The efficiency gains in production through lower product fixed costs outweigh the competition effects from more firm entry. Trade policies encouraging product entry, such as advertising products in destination markets through export promotion agencies or lowering technical barriers to trade, would result in more firm entry and generate higher export revenues.
Introduction
Fixed costs to export create entry barriers that restrict trading opportunities. Larger markets ease the relevance of fixed costs by allowing firms to slide down the average cost curve and produce at a more efficient scale. As a result more firms enter larger markets. These fixed costs can be of two types: either at firm or at the product level. The current view of the literature 1 is that fixed costs to export are mainly at the firm level, for example advertising a firm brand or setting up a distribution network. Given this cost structure, multi-product firms have a cost advantage and dominate international trade. Anecdotal evidence 2 suggests an alternative view where fixed costs operate at the product level, for example acquiring export/import licenses or technical barriers to trade. In this case, product entry is accompanied with lots of firm entry and international trade is characterized by many firms selling different varieties of the same product. This paper develops an empirical framework to infer the dominant nature of fixed costs form the different effects they might have on international trade patterns. I argue that the elasticities of the number of exporting firms and exported products with respect to destination market size informs on whether fixed costs operate at the firm or at the product level. Using detailed trade data from 40 exporting countries across 180 destination markets, I assess the relevance of fixed costs by testing for differences in entry elasticities. Within this framework, I then present empirical evidence consistent with the view that product fixed costs create spillovers effects that lead to higher firm entry and give grounds for trade policies promoting exports.
The starting point is to test whether the number of exporters and the number of exported products vary with market size in a significantly different way. In the case of fixed costs operating at the firm level, a firm pays a common fixed cost to advertise the firm brand or to create a distribution network in the export destination for all the products it exports. By spreading the fixed cost over more products, multi-product firms have a cost advantage over single-product firms, as in Feenstra and Ma (2007) and Eckel and Neary (2010) . The presence of spillovers effects through lower per product costs allows the firm to expand its product range with market size, i.e. economies of scope. As a result, few firms with many products enter large markets leading to a higher average number of products per firm. The testable implication is that the elasticity of products with respect to market size should be higher than the elasticity of firms. Fixed costs at the product level are instead costs that firms have to incur in order to introduce a product into a destination market, i.e. acquiring an import license, meeting a product standard or advertise a product in the destination. The key point is that the firm that pays the product fixed cost creates a spillover to rival firms by lowering the fixed cost for subsequent exporters. Hausmann and Rodrik (2003) argue that export pioneers create an externality/spillover by making a considerable investment in attempts opening up foreign markets, cultivating contacts and establishing legal standards. The investment in these costly activities can then be used by domestic rival firms operating in the same product category. The spillover reduces the rival firms' fixed costs to export and facilitates entry into export markets. Due to the higher demand in larger markets, we expect that the export pioneer is more likely to create an externality for subsequent exporters in larger markets because of higher expected export revenues. Given this reasoning, there is relative more firm than product entry once market size increases. The testable implication is that the entry elasticity of firms with respect to market size should be higher than for products.
Using bilateral data for 40 exporting countries in 180 destinations, I find that the entry elasticity of the number of firms with respect to market size is significantly higher than the entry elasticity of the number of products. This holds for a broad set of countries at different levels of development.
Two potential explanations for a higher firm than product elasticity are: either the average number of firms per product increases with market size or the average number of products per firm decreases with market size. The first effect points to more product varieties in larger markets and is consistent with product fixed costs. The second effect suggests that multi-product firms enter in small and large markets. However, in larger markets multi-product firms export less products compared to the small market because of more competition from single product firms, see Mayer, Melitz, and Ottaviano (2011) . This finding would be consistent with firm fixed costs. My results show that larger markets have on average more firms per exported product and that the number of products per firm does not vary with market size. This finding supports the claim that entry barriers operate on the product level.
Next, I build on the previous framework and present supportive evidence for spillover effects consistent with product fixed costs. Once the export pioneer pays the product fixed costs and introduces a new product into a destination market, rival firms benefit from lower fixed costs. To test this implication, I investigate how firm entry changes over time after a new product is introduced. Also, the willingness of an export pioneer to introduce a new product depends on the number of product market rivals because of business stealing effects, i.e. more firm entry increases competitive pressure and reduces prices. When regressing the number of exporters within a product category in a given destination on export prices and quantities, we expect that the number of exporters should be negatively correlated with prices and positively with quantity. The lower price indicates competitive pressure from the entry of product market rivals. The larger quantity captures the efficiency gains in production through economies of scale, i.e. firms slide down the average cost curve and sell more at lower prices. Furthermore, firm entry should depend on the product type. Exporters of differentiated products face less competitive pressure from product market rivals.
Using detailed product level data (4912 product categories) from 40 exporting countries in 180 destination countries, I find that the first two years after a product is exported for the first time to a destination, the firm entry rate within the product category increases significantly. The following years the firm entry rate is lower than the average entry rate and declines steadily over time. The results also show that within a product category, countries with more firms per export destination have significant lower export prices and sell a larger quantity. The quantity effect dominates the price effect indicating that lower fixed costs increase average export revenues of the firm. Taking the degree of product differentiation into account, I estimate the model for differentiated, less differentiated and homogenous products separately and test for significant differences in the estimated coefficients. I find that prices of differentiated products are less sensitive to firm entry, which points to lower competitive pressure in differentiated products. Overall, the results are consistent with fixed costs operating at the product level and suggest that rival firms benefit from spillovers that lower fixed costs and increase average export revenues per firm.
Understanding the nature of fixed costs is an important guide for effective trade policy among countries. This is because different set of policies can reduce product as opposed to firm fixed costs to encourage exports. For example, the exporting country can stimulate new product entry by advertising new products in destination markets through export promotion agencies. 3 This may lead to spillover effects that translate into higher level of firm participation and export growth. By subsidizing part of the product fixed costs, the government also increases incentives for firms to explore new export destinations and offsets part of the free riding from rival firms. The importing country can lower product fixed costs by reducing technical-barriers to trade. As a result, consumer surplus increases because of lower product prices due to competitive pressure from more firm entry.
More generally, the existence of fixed costs to export implies that trade policy can affect market structure. When conducting policy experiments in the form of a reduction in trade costs, it is standard in the international trade literature to consider only a fall in marginal costs and evaluate the resulting impact on the patterns of trade and consumer welfare. However, my results suggest that fixed costs at the product level are an important entry barrier to international trade. In addition, an important aspect of free trade negotiations is the reduction of these costs by alleviating technical barriers to trade and establishing common product standards, see the current EU-US free trade negotiations. Kehoe and Ruhl (2013) provide empirical evidence that liberalization increases product entry and leads to significant growth in export revenues from these products. Thus, neglecting changes in these barriers underestimates the impact of trade reforms.
My work contributes to the empirical international trade literature that analyses the relationship between market characteristics, fixed costs and product entry. Hummels and Klenow (2005) focus on characteristics of the exporting country when studying the extensive product margin.
They suggest that trade models featuring product fixed costs can reconcile the fact that larger 3 see Görg, Henry, and Strobl (2008) and Lederman, Olarreaga, and Payton (2010) for empirical evidence on export promotion agencies economies export a given product to more countries. My argument for product fixed costs is based on the fact that the number of products increases significantly in destination market size independently of the exporter country characteristics. The difference is that in Hummels and Klenow (2005) the product fixed cost is a global fixed cost independent of the destination, whereas my results indicate that firms have to incur a market specific fixed costs for every export destination.
Consistent with their argument, I find higher entry elasticities for larger exporting economies. As destination market size increases, larger economies start to export relative more products than smaller ones. Combined these results suggests that market specific product fixed costs are an important entry barrier to international trade and that home market size matters.
Going a step further, this paper analyzes implications of product fixed costs on firm entry within a product category. Hausmann and Rodrik (2003) argue that higher firm entry rates may be the result of spillover effects. Pioneer exporters create spillovers by making investments in attempts to open foreign markets and other costly activities that can be used by rival firms within the same product category. By analyzing firm entry within products over time and across countries, I find supportive evidence of these spillovers. In line with lower fixed costs, firm entry increases significantly the year after an export pioneer introduces a product into a destination. The lower fixed cost allows rival firms to exploit scale, increase their export revenue and the survival probability in international markets. These results are consistent with micro evidence of spillovers among exporters as found in the case of France (Koenig (2009) and Koenig, Mayneris, and Poncet (2010) ) and Argentina (Artopoulos, Friel, and Hallak (2013) ).
The analysis also contributes to the international trade literature analyzing the empirical relationship between market size and firm entry, for single product firms, see Helpman, Melitz, and Rubinstein (2008) , Melitz and Ottaviano (2008) , Arkolakis (2010) , Eaton, Kortum, and Kramarz (2011) , and multi-product firms, see Arkolakis and Muendler (2010) and Bernard, Redding, and Schott (2011) . The paper most closely related to this one is Eaton, Kortum, and Kramarz (2011) .
Using a monopolistic competition model of heterogeneous firms with CES preferences and fixed costs, Eaton, Kortum, and Kramarz (2011) argue that the variation in the number of French exporters with respect to destination market size informs on fixed costs of exporting at the firm level. This paper builds on their basic empirical insight, looking at the elasticity of firm penetration, and questions whether fixed costs operate at the firm or product level. My results suggest that once we depart from Eaton, Kortum, and Kramarz (2011)'s assumption of one firm produces one product, product fixed costs offer an alternative view consistent their empirical result. Arkolakis and Muendler (2010) and Bernard, Redding, and Schott (2011) focus on multi-product firms and the determinants of their product scope with respect to destination characteristics. They generalize the cost structure of Eaton, Kortum, and Kramarz (2011) by introducing firm specific product fixed costs. In comparison to these papers, this paper considers product fixed costs that are independent of the firm. Once an export pioneer pays the product fixed cost and introduces the product in an export destination, she creates a spillover that lowers fixed costs for rival firms within the same product category. Note that if fixed costs are parameterized accordingly, the framework of Arkolakis and Muendler (2010) and Bernard, Redding, and Schott (2011) can account for differences in the firm and product elasticity. The key difference with respect to this paper is that their analysis does not allow for spillover effects across firms once new products enter export markets. My empirical evidence suggests that these spillover effects are quantitatively important in explaining the entry behavior of firms.
The rest of the paper is organized as follows. Section 2 describes the conceptual framework.
Section 3 presents the methodology together with the testable implications. Section 4 presents the data with the relevant summary statistics and the empirical results. Section 5 illustrates an empirical framework to shed further light on the presence of spillovers induced by product fixed costs. Section 6 concludes. Eaton, Kortum, and Kramarz (2011) interpret the positive relationship between firm penetration and market size as evidence of market specific fixed cost. Larger markets offer more demand and thus it is easier for firms to recover fixed costs. As Bernard, Eaton, Jenson, and Kortum (2003) show, other trade models based on variable trade costs without fixed costs can also account for the fact that market size matters for the export decision of firms. However, the authors also note that these models are not able to generate both the observed relative size of total revenues of exporters, compared to non-exporters, and the strong selection with respect to destination market size into exporting. To account for these empirical regularities, international trade models assume additional exporting costs in the form of a market specific fixed costs to export.
Empirical framework
An alternative view of the relationship in Figure 1 (a) is that fixed costs operate at the product rather than on the firm level. To investigate this idea further, Figure 1 (b) repeats the previous graph but instead of the log number of firms, it plots the log number of products that Spain exports to a destination against the market size of the destination along the horizontal axis. The number of products exported to a destination increases systematically with market size, R 2 = 0.65, and an elasticity of 0.63. Following the argument of Eaton, Kortum, and Kramarz (2011) , an explanation that reconciles the relationship in Figure 1 product level. Exporting products is only possible at a huge expense in fixed costs and the demand for most of the products in the destination is not sufficient to export all of them profitable.
While the positive relationship between entry and market size remains, the slope of the log number of products with respect to market size is significantly lower than in the case of firms. The difference in the elasticities implies that international trade models based on the assumption of one firm produces one product are inadequate in addressing the number of exporters and exported products in destination markets. This paper departs from Eaton, Kortum, and Kramarz (2011) and considers a framework where firms can produce multiple products and a product can be produced by multiple firms. Within this framework, I then ask the following questions: To what extent prevent fixed costs the entry of firms and products in international trade? Are they more prevalent on the firm or on the product margin? To answer these questions, I evaluate how the number of firms and products varies with destination market size controlling for origin, time and bilateral characteristics. I attribute differences in the entry behavior across markets due to fixed cost operating either at the firm or product level. Before describing the empirical model, I define the cost structure and derive testable implications.
Fixed cost at the firm level
Under entry barriers to export at the firm level, I consider market specific fixed costs that the firm needs to pay in order to export its products to a destination market. Such costs can take the form of information costs to acquire knowledge about the market in a destination (Chaney (2011) ), advertising costs to establish the firm brand (Arkolakis (2010) ) or adaptation costs in the form of building a distribution network. Additional sources of adaptation costs may be to accommodate to business practices in the export destination (Artopoulos, Friel, and Hallak (2013) ), or legal fees in order to establish eligibility of an exporting firm/company by the importing country (Khanna, Palepu, Knoop, and Lane (2009) ). The key characteristic of the firm fixed cost is that incurring the cost only benefits the firm and there are no spillovers across firms.
The presence of fixed costs at the firm level implies cost advantages for multi-product firms because they can spread these costs across more products, see Feenstra and Ma (2007) and Eckel and Neary (2010) for theoretical models emphasizing the described effect. This lowers the firm's average costs per product and increases its competitiveness relative to single product firms. Multiproduct firms benefit from economies of scope. Larger markets offer more demand, increase the cost advantage and attract relative more multi-product firms than in smaller markets. The presence of economies of scope may be one explanation of why multi-product firms are dominant in international trade. 4 To summarize, in larger markets the expected firm revenue is higher allowing the firm to run down their average costs curve. The lower costs spurs firm entry and each firm produces at a larger scale. Given that some of the firms are multi-product firms, the larger market gives them an additional cost advantage. As market size increases, relative more products enter because multiproduct firms either expand their product range or participate more in international trade relative to single product firms. Given this reasoning, one should observe more product entry in comparison to firm entry resulting in more products per firm in larger markets. The key characteristic of the product fixed costs is that once the product is established in an ex-port market many firms start to export differentiated varieties of that product. Incurring the fixed cost to introduce a new product induces a spillover that lowers fixed costs for all firms within the product category. One reason is that ex ante consumers are unaware of the existence of the product. Once a firm introduces the product successfully in the destination market, consumers demand the product allowing firms to export differentiated varieties of that product. To access the export market, firms can share the fixed product costs in the form of setting up common distribution networks to promote their products jointly (for example, a US car dealerships that sells different brands of German cars). Another form of cooperations are trade associations formed to foster collaboration between companies within a specific product category in order to define common product standards, to advertise their products to foreign consumers or to lobby governments for favorable trade policy, i.e. through export promotion policies, see Lederman, Olarreaga, and Payton (2010) and Görg, Henry, and Strobl (2008) for the empirical evidence.
Fixed cost at the product level
Instead of many firms sharing the product fixed cost, also a single firm can introduce a product into an export market. By doing so this export pioneer creates a spillover/externality for other firms producing the same product. Product market rivals benefit from lower fixed costs because the export pioneer opened up a foreign market, established contacts and/or distribution chains and invested in other costly activities which they can use. Rival firms may also acquire knowledge about the potential demand of their own products in the foreign market once they observe the success of the pioneer. Khanna, Palepu, Knoop, and Lane (2009) To summarize, under the presence of fixed costs at the product level, the entry of a product is associated with many firms. Due to the higher demand in larger markets, we expect more cooperation among firms in paying the fixed. Also, the first entrant is more likely to create a positive externality for rival firms in larger markets because the expected firm revenue is higher despite the following entry of rival firms. The product fixed cost implies that multi-product firms do not have a cost advantage in larger markets. Under all scenarios, we expect that there is substantially more firm entry than product entry once the market size increases. The testable implication is that the entry elasticity of firms with respect to market size should be greater than for products implying that the number of firms per product is higher in larger markets.
In the next section, I explain how I distinguish empirically the nature of fixed costs, namely whether they operate at the firm or at the product level. The key element for this distinction relies on the comparison of firm entry and product entry elasticities as market size increases.
Methodology
To analyze the nature of fixed costs, proceed as follows. First, decompose export revenues from country c to destination d in year t, X d,c,t , into the following firm components. Note that the same decomposition also holds for products. To investigate the relationship with exports and market size on the different margins, rewrite equation 1 as:
and taking logs, we get
We can split equation 2 into two expressions and evaluate how the extensive margins (the number of exporters)
and the intensive margin (the average export revenue per firm)
change with market size.
The parameter of interest is γ. Consider the following two possibilities:
In the absence of fixed costs and given positive demand for a product or a brand, any firm will find it worthwhile to enter. In this case, we expect that the number of firms and products does not change with market size. Models in international trade that feature this setting are of the Armington type, i.e. Anderson and Van Wincoop (2003) . In these models only the intensive margin matters since the number of exporters per market is assumed to be fixed.
2. If γ > 0: Under the presence of such costs, firms operate under increasing returns to scale. Firms enter the market until the expected profit is zero, i.e. expected export revenue equals fixed costs. This free entry condition determines the number of firms per market. In larger markets, firms can take advantage of the higher demand by sliding down the average cost curve and sell at lower prices. Thus, the number of firms will be increasing in market size . To assess differences in firm level and product level entry barriers, we test for significant differences in the estimated elasticities with respect to market size using the following regression
which restates equation 3 and includes origin country-year dummies. The import expenditure variable π d,c,t captures the taste that a particular destination d may have for goods from country c.
We expect that the higher the expenditure share, the higher the propensity to export in a market.
In this basic specification, it proxies also for all other factors, like distance, that determine market entry other than market size. In the robustness section I enrich the model and include further control variables that maybe correlated with market size and the entry decision. Equation 5 is estimated separately for products and firms as dependent variables in order to obtain separate entry elasticities (gamma parameter) with respect to market size for each of these two components.
• If product entry (P) is larger than firm entry (F), i.e. (γ P >γ F ), then I interpret this as evidence suggestive of fixed costs operating at the firm level
• If firm entry (F) is larger than product entry (P), i.e (γ F >γ P ), then I interpret this as evidence suggestive of fixed costs operating at the product level
If the entry elasticities are not significantly different from each other, then within this framework we cannot distinguish whether fixed costs operate on the firm or on the product level.
Data and descriptive statistics
To build the empirical evidence, I use the Exporter Dynamics Database from the World Bank, see Cebeci, Fernandes, Freund, and Pierola (2012) . It contains firm characteristics per destination and per product for 40 exporting countries for the period 1997 to 2010. 5 Following the literature, see Broda and Weinstein (2006) , I consider a 6 digit HS code per country as a product category and refer to individual firm products within the product category as varieties of the same product.
Given this perspective, a product can be exported by multiple firms and a firm can potentially export multiple products. Firms can be viewed as providing their brand and the brand in turn provides the platform for specific products to be launched. The Exporter Dynamic Database does not contain information on the "Oil and Fuels" sector, HS code 27, leaving a total of 4912 tradable products for each country.
To examine product and firm entry into export markets, I include distance, common border, market size, income per capita and total import expenditure as destination characteristics. Distance and border measures come from Centre d'Etudes Prospectives et d'Informations Internationals (see Mayer and Zignago (2011) ) and are in kilometers from capital city in country i to capital city in country j, calculated by the great circle method. Openness, market size and income measurements, defined as GDP and GDP per capita, are taken from the Penn World Table, see Heston, Summers, and Aten (2009) . Data on total c.i.f. import expenditure spend by destination on exporters goods is taken from the Comtrade data set collected by the United Nations. 6 In total the baseline sample covers 40 exporting countries and 180 destination markets. Table 7 in the appendix describes the summary statistics of the combined dataset. The average number of exporters in a destination across all 40 exporting countries is 344 and the average number of exported products per destination is 298. Since firms can export multiple products and a product can be exported by multiple firms we can decompose the extensive margin of exports further. Line 3 in Table 7 shows the average number of products per firm is 2.5 suggesting that the majority of firms are multi-product firms. The average number of firms per products is 2.1 implying that strategic interactions between exporters from the same origin country are impor-
tant. An export pioneer has to take into account the effect of a potential spillover/externality on product market rivals when opening up an export market. Overall, under the assumption of each firm exports a unique product we neglect important interaction between products and firms. In the majority of destinations, a firm sells more than one product and a product is exported by more than one firm. Table 1 displays the results from the estimation of specification 3. Focusing on columns (1) and (2), we see that both, the number of firms and products, are increasing in destination market size and import expenditure share. In comparison to the literature, the firm entry elasticity of 0.40 wrt to destination market size is significantly lower than values found in other papers.
Bernard, Redding, and Schott (2011) Table and the Comtrade database. To avoid any potential measurement errors in the exchange rate when combining nominal values from the 2 dataset, I compute the import expenditure share of destination d on goods from country c, π d,c , as follows. Using the Comtrade data set, I first compute the share of imports with respect to total trade flows. More precisely, I divide bilateral cif imports, X d,c , by the sum of total fob exports plus total cif imports for each country, (Im p + Ex p ). From the Penn World table, I then take openness defined as total exports plus total imports divided by GDP. Hence, I can calculate the share of total cif imports expenditure with respect to GDP as: Focusing on differences in the elasticities with respect to market size, the entry elasticity for firms is higher than for products suggesting that fixed costs at the product level are the dominant form of entry barriers, i.e. (γ F > γ P ). To test for significant differences, I estimate equation 5 with the dependent variable being number of firms and the number of products jointly within a Seemingly Unrelated Regressions (SUR) model. This estimation method allows for correlation in the entry determinants of firms and products. I reject the null hypothesis of no differences at the 1 7 I do not have data for the countries mentioned and can not compare the results by running the same regression for the respective countries.
8 If I use manufacturing absorption as a proxy for market size I obtain a firm entry elasticity of 0.45. Absorption is calculated from gross manufacturing output plus imports minus exports. Due to data limitations on gross manufacturing output the number of destinations shrinks to 150.
9 Below, I provide a sensitivity analysis where I investigate differences in the entry elasticities. The analysis shows that the entry elasticities increase with home market size implying that larger economies have higher entry elasticities. The reason why my estimate of firm entry is lower compared to the literature lies in the fact that my sample consists predominately of small economies compared to the literature and therefore biasing the estimate downwards. Taking the estimated relationship between home market size and entry elasticity from below, the results imply a firm entry elasticity of 0.74 for the United States and 0.62 for France. percent level.
In column (3) and (4) in Table 1 , I include additional control variables to see how entry behavior varies with respect to destination characteristics. We run the following regression
where entry of firms and products depends now on GDP per capita in destination d, y d,t , the distance between trading partners, dist d,c , and whether the countries share a common border, b d,c .
We expect that richer countries spend more per product and hence entry rates should increase in GDP per capita, β 1 > 0. Similarly, sharing a border and being close to each other increases the demand for products because of lower transportation costs. We expect entry decrease in distance, β 2 < 0, and increase when sharing a border, β 3 > 0.
Columns (3) and (4) in Table 1 confirm previous results. All coefficients are statistically significant. Based on equation 6, more firms and products enter in markets with a higher level of GDP per capita. Note that GDP is the product of population and GDP per capita. Thus, the effect of the log of population on entry is γ 1 and the effect of the log of income per capita is γ 1 + β 1 .
Since β 1 > 0, income per capita is more important than population for firm and product entry. Distance has a negative effect on entry implying that less firms enter in distant markets. Overall, column (3) and (4) show that the entry elasticity of firms is statistically significantly higher than for products even after controlling for income per capita and geography. Interestingly, the effects of expenditure shares, distance and sharing a border on firm entry are not significantly different from product entry.
Discussion of results
A firm can produce multiple products and a product can be produced by multiple firms. Depending on the ratio of firms to product in the small market, the reason for a higher firm than product elasticity can have two potential explanations in relation to product and firm fixed costs.
One explanations is that the number of firms per product increases with market size, which is consistent with fixed costs at the product level. Because of the low demand in small markets, firms export few products to these destinations. Also, export pioneers pay the product fixed cost only for product categories where they face little competition. The subsequent lower costs for rival firms would vanish all its profits. Larger markets offer more demand for each product and the number of firms per product increases.
An alternative explanations is that the number of products per firm decreases with market size. Suppose few multi-product firms export many products to small markets. As market size increases, more firms are able to pay the firm fixed cost. Most of these firms are single product firms and they enter in product categories that multi-product firms export to the small market.
This intensifies competition and forces multi-product firms to reduce their product range. Mayer, Melitz, and Ottaviano (2011) emphasize this mechanism. In this case the firm elasticity is higher than the product elasticity but the implication would be consistent with fixed costs at the firm level.
To distinguish between the two effects, I use equation 5 and regress the average number of firms per product and the average number of products per firm on market size and other destination characteristics. Column (3) and (4) in Table 8 
We expect that the coefficient β 4 is negative, i.e. higher fixed costs decrease the presence of firms. Important is the coefficient on γ 1 . Ifγ 1 differs fromγ 1 previously estimated in Table 1 10 The number of internet subscribers controls for networking and communication costs. Finally, energy consumption proxies for higher retail costs. Due to missing observations, the sample reduces to 11096 observations. Table 9 in the appendix reports the detailed results for each dependent variables. Note that better infrastructure proxied by container port traffic and km of rail lines increases entry both entry of firms and products. Land size and energy consumption reduce the entry of firms and products.
A larger area requires more distribution costs and a higher energy consumption points to more fixed costs. Note that the elasticities of the number of firms and products with respect to destination market size decrease significantly. The reason is that market size is positively correlated with distribution costs, i.e. larger market have higher fixed costs and thus reduce the importance of market size on fixed costs. Overall, the firm elasticity is still significantly higher than the product elasticity suggesting that fixed costs operate preliminary on the product rather than firm level even when we control for "observable" fixed costs. exporters will sell all its products. The finding that product fixed costs are the dominant entry barrier suggests that also demand considerations are an important factor in the entry decision of firms. Armenter and Koren (2009) develop a model where demand for products is uncertain.
Eaton, Eslava, Jinkins, Krizan, and Tybout (2012) develop a model with search and demand uncertainty. Exporters have to search for potential buyers in destination markets. The success in selling to a buyer reveals information about the appeal of the seller's product in the market, affecting the incentive to search for more buyers, so importers learn about the product. The combination of search and demand uncertainty is likely to replicate the above results.
The key aspect of my analysis is that the product fixed cost is not firm specific. Bernard, Redding, and Schott (2011) consider product fixed costs at the firm level. While their analysis focuses on multi-product firms and the determinants of their product scope after trade liberalization, their model allows for differences in the elasticities of firms and products with respect to market size.
Parameterized accordingly, the quantitative model of Bernard, Redding, and Schott (2011) can account for differences in the firm and product elasticity. The central difference with respect to this paper is that their analysis does not allow for spillover effects across firms once new products enter export markets. In the following section, I present empirical evidence suggestive of spillovers and show that these effects are quantitatively important in explaining the entry behavior of firms.
Firm entry within products
In the previous part I presented evidence consistent with fixed costs operating at the product level. An important implication is that product fixed costs cause spillover effects that lower costs for subsequent exporters once the product entered a destination market. To shed light upon this mechanism, I analyze how firm entry evolves over time after a product enters a destination for the first time. Based on the results, I then present additional empirical evidence supportive of product fixed costs inducing spillovers that facilitate firm entry through lower fixed costs.
Given the definition of product fixed costs, we expect that once a firm successfully introduces a product in a destination market many firms will follow. To test the effect, I investigate how the entry rate of firms from an exporting country within a product category in a particular country varies over time. I define entry of a new product k from country c in a destination d at time t if the product is not exported in any period prior to the year of the first entry. The first year of product data I observe is 1995 and the first year of firm entry is 1998. Therefore, I will focus only on products that have not been exported to a destination prior to 1998. Another issue with the data is that the Exporter Dynamics Dataset does not contain information that is origin -destinationproduct -year specific, i.e. we do not know how many exporters from a particular country sell a particular product in a particular destination in a given year. To address this problem, I specify 2 regression models.
In the first regression I analyze the firm entry rate aggregated over all products within a destination. In the second model I consider the firm entry rate per product aggregated over all destinations.
The first regression model analyzes the entry rate of firms from country c exporting to destination d at time t:
The firm entry rate, n d,c,t , is defined by the number of new entrants divided by the total number of exporters. I regress the firm entry rate on the a set of dummies, (t s,k,d,c,t ), that capture the firm entry rate over time after a product is exported for the first time to a destination. I set the dummy t s,k,d,c,t equal to 1 if product k from country c is exported to destination d at time t s years after the product is introduced. The coefficient β s captures the difference to the average firm entry rate in year s after the product is introduced. Given this specification, we expect that the entry rate increases significantly right after a product is introduced in an export market, i.e. β 1 > 0. To test whether β 1 > 0, I include a large set of control dummies: destination-origin (d c,d ), origin-time (d c,t ) and product-time (d k,t ) specific dummies. Origin-destination dummies control for geography. The origin-time dummies control for any origin country specific effects that generates easier firm entry into international markets, for example institutions, infrastructure, etc. Product-time dummies account for product demand effects common across countries .
In the second regression model, I analyze the firm entry rate within a product group across destinations. I estimate the following equation:
The firm entry rate, n k,c,t , is defined by the number of new exporters divided by the total number of exporters of product k from country c in year t. I regress the firm entry rate on the same set of time dummies (t s,k,d,c,t ). The only difference is that I include origin-product (d k,c ) and destinationtime (d d,t ) fixed effects instead of destination-origin (d c,d ) and product-time (d k,t ) dummies. The origin-product dummies account for supply side effects. For example, firm entry may be higher because a country is very productive in producing a particular product. The destination-time dummies control for macroeconomic conditions in the destination common to all products. Table 2 plots the results of the 2 regression specifications. The average firm entry is given by the constant. The year dummies describe the estimated time effects on firm entry after a product is exported for the first time. Looking at the coefficient of year_1 and year_2, firm entry increases significantly the first 2 years and then becomes either negative (column (1)) or insignificant (column (2)). Dividing the estimated coefficient by the average, we obtain that the entry rate in a destination increases by 2.5 percent and by 7 percent within the product group one year after a product is introduced. Given that the average number of firms per destination is 343, as shown in Note: The dependent variable is the number of entrants divided by the total number of exporters in a destination (column (1)) or within a product group (column (2)). The results are based on ordinary least squares regressions. All regressions include origin country -time fixed effects. The destination specific regression in column (1) includes product-time and origin-destination fixed effects whereas the product specific regression in column (2) includes product-country and destination-time fixed effects. Robust standard errors in parentheses (clustered by country time): ***, **, * marks statistically significant difference from zero at the 1***, **, * marks statistically significant difference from zero at the 1%, 5% and 10% level respectively. the summary statistics, the number of new firms in a destination increases on average by 8.6 firms.
On the other hand, the average number of exporters per product is 27 implying that 2 additional new firms start to export after a product is exported for the first time. These results suggest that the increase in firm entry is not driven by the entry of 1 firm.
Overall, the entry pattern is consistent with the interpretation that part of the fixed cost is sunk. Once a firm introduces a product into a destination, firms enter at a significant higher rate the following 2 years. These findings point to spillover effects from lower fixed costs for following exporters and are consistent with the definition of product fixed costs. To strengthen the evidence of spillovers across firms, the next paragraph discusses additional empirical implications.
Higher firm entry rates after product entry as shown in Table 2 may lead to business stealing effects. An export pioneer who opens up international markets reduces fixed costs for product market rivals and thus spurs entry. More entry increases competitive pressure and results in lower prices. Based on this argument, products with a higher number of exporters per destination should be negatively correlated with export prices. Also, the willingness of the pioneer to bear the product fixed costs increases in market size because of the higher demand in larger markets.
If this effect dominates, the pioneer may not be willing to pay the fixed cost in the small market.
We would expect a negative correlation between the number of exporters per product and the number of export markets penetrated. Because the number of destinations does not control for the market size of the export markets penetrated, I also include the rank of the export market with the largest and the lowest size as additional control variables. The business stealing effect predicts that products with lots of firms export only to lower ranked markets, i.e. the markets with the largest size.
To investigate business stealing effects at the product level, I use the following regression specification:
log N k,c,t = β 1 logp k,c,t + β 2 log s k,c,t + β 3 logq k,c,t + β 4 log M k,c,t
where N k,c,t is the average number of exporters per destination in product class k from country c in period t,p k,c,t is the unit value our proxy for the export price of the product, s k,c,t is the survival probability of an exporter remaining an exporter the following year,q k,c,t represents the per firm average quantity exported and M k,c,t stands for the number of destinations product k is exported to. d k and d c,t are product and country-time fixed effects. Country-time fixed effects control for institutional differences and macroeconomic trends that are common across products. Product fixed effects control for any characteristics that are common across export destinations like demand, substitutability and potentially common fixed costs. 11 Note that the fixed effects will not capture the effect of pioneers on the product differentiability and revenues of rivals because these firms Note: The dependent variable is the average number of exporters per destination. The results are based on ordinary least squares regressions. All regressions include origin country, product and time fixed effects. Robust standard errors in parentheses (clustered by country time): ***, **, * marks statistically significant difference from zero at the 1%, 5% and 10% level respectively.
operate in different product categories in different countries. Table 3 plots the results. The number of firms per destination for a given product is significantly negative correlated with the average export price. Since we control for demand by product fixed effects, the number of export destinations and the firm's average quantity exported, I consider this as supportive evidence for business stealing effects. Lower fixed costs spur firm entry and results in more product market competition.
Table 3 also shows that contrary to our expectations products with many firms per destination are exported to more destinations, column (1) and (2). A potential explanation is that the number of destinations proxies for comparative advantage. In the Eaton and Kortum (2002) model a country has a stronger comparative advantage in a product group if that product is exported to many destinations. Given this interpretation, countries export a product to many destinations because the average productivity of firms within this product category is high. Firm export participation is positively correlated with the number of destinations not because of lower fixed cost but due to lower average costs caused by comparative advantage.
The quantity coefficient in Table 3 is significantly and positive. Because of lower fixed costs, firms slide down the average cost curve, increase production efficiency and export on average a larger quantity. Note that the quantity effect is significantly larger than the price effect implying that efficiency gains from lower fixed costs dominate business stealing effects from more entry. Artopoulos, Friel, and Hallak (2013) provide anecdotal evidence that export pioneers acquire knowledge about foreign markets through their embeddedness in the business community of destination markets. The generated knowledge diffuses to rival firms within the same sector in the domestic market, lowers fixed costs to export and increases their efficiency. Firm participation and export sales per firm increase significantly. My finding is consistent with this argument. An addition implication of the knowledge spillover is that firms learn to conduct international business allowing them to remain an exporter in the next period. Including the survival probability of staying an exporter next period as an additional regressors, confirms this conjecture. Firms exporting products with many rival firms have on average a 22 percent higher probability of survival in export markets. Artopoulos, Friel, and Hallak (2013) argue that spillover effects are particular pronounced in sectors with a high degree of product differentiation. In product categories that allow for more product differentiation, firms can react to more product market competition by upgrading their own product through quality. The higher the degree of product differentiation, the lower is the competition pressure form product market rivals. We expect the negative relationship between export price and firm entry to be weakened, i.e. differentiated product groups should experience relative more product entry. In regression 8, I control for product differentiation by including product fixed effects. In a sensitivity analysis I re-estimate equation 8 for different types of products classified according to Rauch (1999) 's product differentiation index. The three groups are:
homogeneous goods, reference priced goods and differentiated goods. Index 1 refers to homogeneous goods, 2 to reference prices goods and 3 to differentiated goods. Table 4 contains the results. I test whether the sensitivity of price on the number of firms per destination is lower for differentiated products than for homogeneous products. In differentiated product the effect of price on the number of firms per destination is significantly lower than in the other 2 groups. Also, the probability of staying in export markets and the average export revenues are higher for firms exporting differentiated products. This is additional evidence for the argument of Artopoulos, Friel, and Hallak (2013) that positive spillover effects are stronger in differentiated products.
In sum, the results suggest that consistent with product fixed costs, once a firm introduces a product into a market subsequent exporters face lower fixed costs. The time analysis shows that most firms enter the year right after a product was exported the first time. This finding is consistent with lower fixed costs due to the removal of part of the fixed cost to export. I also find that the associated spillover form the lower fixed costs leads not only to higher entry rates but is Note: The dependent variable is the average number of exporters per destination. The product differentiation index assigns a value of 1 to homogeneous goods, 2 to reference prices goods and 3 to differentiated goods. The results are based on ordinary least squares regressions. All regressions include origin country, product and time fixed effects. Robust standard errors in parentheses (clustered by country time): ***, **, * marks statistically significant difference from zero at the 1%, 5% and 10% level respectively. also accompanied by a business stealing effect, i.e. the higher firm entry reduces export prices.
At the same time, lower fixed costs allow firm to produce at a more efficient scale and export a larger quantity. Overall, the larger quantity offsets the negative price effects and average export revenues per firm increase.
Conclusion
This paper develops an empirical framework to analyze constraints that prevent firms from participating in international markets. The analysis distinguishes between entry barriers on the firm and product level. In the first part I study the presence of fixed costs by evaluating how the entry of firms and products varies with destination market size. The second part describes potential spillover effects at the firm and product level caused by fixed costs and presents empirical evidence consistent with these effects.
The results indicate that entry barriers operate at the product and not at the firm level. Taking cross country evidence into account, product fixed costs are even more important relative to firm fixed costs in countries with a large home market. Small countries have often only one firm within a product category, thus product fixed costs are identical to firm fixed costs. Overall, the results suggest that small economies are particularly affected from fixed costs. The low level of domestic demand implies that firms are not able to benefit from economies of scale resulting in relative high prices and a disadvantage in comparison to firms from larger economies. Moreover, because of low demand, few firms find it profitable to export to them. The limited entry results in even higher prices due to the lack of competitive pressure.
To investigate the effects of fixed costs on the entry decision of firms further, I analyze how firms change their product range with market size. The results show that the average number of products per firms does not change with the size of the destination market pointing to no cost advantages of expanding the product range in larger markets. I consider this as supportive evidence of product fixed costs. Including information on the timing of entry of products, I find consistent with product fixed costs that the entry of firm increases significantly the year after a product is introduced to a destination market. The higher entry of rival firms indicates lower entry barriers due to the removal of the product fixed costs. The additional entry introduces competitive pressure and lowers export prices, i.e. business stealing effects. The lower fixed cost allows rival firms to produce at a more efficient scale, increases their export revenues and results in a higher probability of staying in international markets the next period.
In conclusion, my findings have important policy implications. For the exporting country policies encouraging new product entry, for example advertising new products in destination markets through export promotion agencies, rather than firm entry would potentially lead to spillover effects that translate into higher level of firm participation and export growth. By paying part of the product fixed costs, the government increases incentives for firms to explore new export destinations and offsets part of the negative effects due to free riding of rival firms. 
Cross-country differences
In this subsection, I analyze cross-country differences in the estimated entry elasticities. In regression 5, I pooled all observations across countries and reported a common entry elasticities for all countries. Now I impose less restrictions and allow for different entry elasticities depending on the origin country c. Instead of running country by country OLS regressions, I pool all observations to explicitly account for potential correlation across origin countries in the destination. I then test whether entry elasticities differ across exporting countries. I reject the hypothesis of a common slope coefficients on market size at the 1 percent level. 12 Given cross country differences, I test for differences between the product and the firm elasticity on a country per country basis. The results
show that for 37 countries the entry elasticity of products with respect to market size is smaller than for firms, in 2 cases I do not find any significant differences and in the case of Niger the entry elasticity of firms is lower than for products. Overall, the results that fixed costs at the product level is the main entry barrier applies to the majority of the countries in the sample.
Digging deeper into cross-country differences, I investigate whether entry elasticities vary with the market size of the exporting country. Hummels and Klenow (2005) suggest that the size of the home market is important to overcome fixed costs to export. Economies of scale imply that firms make more profits in larger markets. Thus, if home sales are important to pay for fixed costs, firms from a larger home market have a competitive advantage over firms from a smaller market simply because they operate at a larger scale. As a result, firms from a larger home market will have higher entry rates than firms from smaller economies. To investigate whether home market size matters, I estimate regression 5 and include an interaction term of the log of destination market size with the log of home market size. We expect that the entry elasticity of firms with respect to destination market size is higher for countries with a larger home market. If there is no home market effect, only export sales are relevant and the change in the number of firms and products should be independent of home market size. 13 I find that entry elasticities increase significantly with origin market size. Given an increase in demand (i.e. increasing the destination market size), relative more firms and products from larger home markets enter. The larger revenue in domestic markets facilitates firm and product entry in all destinations. This interpretation implies that products from larger markets have a production efficiency advantage over products from smaller markets because the exporting firms operate at a larger scale. Small economies are particularly affected from fixed costs. The low level of domestic demand implies that relative few firms are able to benefit from economies of scale resulting in less export activity and relative high prices for domestic consumers. Moreover, because of the low demand, few foreign firms find it profitable to export to them. The limited entry results in even higher prices due to the lack of competitive pressure.
Poisson Maximum Likelihood Silva and Tenreyro (2006) argue that in the presence of heteroskedasticity the elasticity estimates in Table 1 are biased. Consider equation 3 with the respective elasticities. To allow for deviations from the theory, we write
where η d,c,t is an error factor with E( The results from ordinary least squares regressions for the dependent variable normalized by the import expenditure share are noted at the top of each column projected on the covariates listed in the first column. All regressions include origin country, time and origin country fixed effects. Robust standard errors in parentheses: ***, **, * marks statistically significant difference from zero at the 1%, 5% and 10% level respectively. Note: The results from Poisson maximum likelihood regressions for the dependent variable noted at the top of each column projected on the covariates listed in the first column. All regressions include origin country, time and origin country -time fixed effects. Robust standard errors in parentheses: ***, **, * marks statistically significant difference from zero at the 1%, 5% and 10% level respectively.
